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Abstract of J PI 01 35468 

PROBLEM TO BE SOLVED: To realize a high 
performance TFT by providing an active layer 
contg. a metal element for accelerating the 
crystallization at specified concn. so that the 
standard deviation of the S-value showing 
electric characteristics is within specified value 
in each of an n- and p-channel types. 
SOLUTION: After forming an active layer 106, 
a gate insulation film 107 is formed on this 
layer 106 and heat-treated (secondly) in a 
halogen-contg. atmosphere. In this step, a 
segregated metal element e.g. Ni at the grain 
boundary of an acicular or columnar crystal Is 
gettered by the action of the halogen to reduce 
Ni in the active layer 106 to 1x 10<16> -5x 
10<17> atoms/cm<3> . The active layer 106 
has a directivity at the grain boundary and 
crystal structure of aggregated acicular or 
columnar crystals approximately parallel to a 
substrate. The standard deviation of the S- 
value showing electric characteristics can 
remain within 15mV/dec in an n-type and 
within 30mV/dec in a p-channel type. 
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1 

~ 5xlO"aloms/cni'®jgar-tfi¥?5EL.> 
«^#i4S:«-rSMroS«P0^*<N^-\':!^;P^T15mV/d 10 
ec « F«g t; J; yc/ S P 5^ -V- 4^;i.^T30mV/decKtl^ ICIR 

* * C i i t--5^l^^#:SB. 

mmm^mmmizm^^nrzi^-i hs^mmt. 

T, 

MIBfl§tt^*fcttiKSfb^lftS-r-5^JS7cm*< 1X10" 
~ 5X 10" atoms/cm' «igS"C?¥ffiU. 20 
e^4tttS'^-r S Md^N^^-V- :?;jP^T90±45niV/decJWrt 
*3<kO^/*fcttP^-\'^;PMT 100±90iDV/decKl^{ciR 

* -5 d i t f -5 i|£#«c^e. 

<£^?^< i: few bfc«jgTJ5: 0 , 
MIBSttM+(::«ig^<b^|;!)g-r-5^S7C^*< ixio" ' 
~ 5X10" atoms/cm' 0«a^T-#«EL. A^-T). 30 
*a-r S fit«|g«P<SMd^N5^-\' :*i;i^MT15mV/decUAF«3*5 
J: C/t/* fc« P ? ^Jl^m-VSOmViecKKP^ izm * •Siffegt 

BaiBfiH4M<f ic«iKaik*i!jg-ri.^S7c^*< ixio" 40 

~ 5X10" atoms/cm' (?Djg^T#?iL. A^':?. 

Sr^f S MAm^ -\' ^;i/^-C90 ± 45inV/dect;lrt t3<i: C/t/ 

i/S:«P5^-f 100±90mV/decJWl^lziRS^*6at 

im^me] m^m5iztii.^x. m^mmim'i'izi-i.m so 
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tmmmiz^o^mvrzmit^'pji 0 h^mmz^^it 

»^3Hl7!;Stt*3S4(r*3tiT, H^iaffitt 

[tt*]S8] mmmm^m-r^mf^±iz^mn^mm=^ 

Any >7c3g*-&tf#H^4'J::*5iiTll 2 ©fiDl^MS* 

>ifm^-r^ti^\zmim{±miimMiy< hijs6^i«i<^ 

C»*JS9] rt*3g8 (Ci3t.iT. m 1 «SDl^5aa«450 
~700 rcDMSISH-eff^^tl. ^2$fc«^3 0iJDl^^a 

S<b<£i!)fi-r-5<feJS7C^*« 1 X 10" ~5 X 10' ' atoms/cm' 

mmmtftN^^:^}i^mx'\5m\/Aecinpq^^zfy^rz\iP 

^^^}l'mX30mViec£Kf*HziR^^Z.iz^^mii-r^^ 

SYkS^i&fif -S^JSTnS*^ 1X10" —5X10' ' atoms/cm' 

=f- ^^)\,m.X^^ ± 45mV/dec£;i^*5 J; n/ S IS P 5^ a- ^ 
)Vm.X 100±90iDV/dece^F^lCiRS-5c:i:^&it#M<»:-r-5i»s 

[W*JS1 2] W*^17IrS«J^«4Sfc:(i»*Jl7S 

fc«»:^ja8ic*it>T. m^miim(D^y^)i'm^mm 

©g$ti0.01~2 Mni7:*-5C:i^£#gS;<!:-r-5¥jgft:S 
B. 

(»*jsi 3] m^m mmm^JM 4 ^rzitm^mi ^ 
rzitmmmstzai^^x, mmmftm'piz\tc \ . f. b 
r A^es«nfc-a*yi«ig&as<07c^*i i x lo" ~ 



3 

1X10" atoms/cm' OJi«T'?¥SE-r -5 CI iSr^SJiT-S 

immm 1 4 ] m^m i 7!im«*« 4 «»*3m 7 $ 

;t«»*^8 ic*3tiT. tiJiesttMI'tcitic 1 . F. B 

Ctt*Ji 1 5 ] m^m 1 nrnm^m 4 * /zttf**:^ e * 

tfiFe. Co. Ni. Ru. Rh. Pd, Os. I 

r. pt. cu, Aui)^^mittirz-m^rzitm^mm 

1 6 ] mj^m 1 nmm^m 4 sfc«s^^ s \z 
is^^x. mmm^it^mmitmmmcvDmz^o^m 

ntim0^m^mmtzmvxm^it=&m&-r^^m7cm^ 

<i:. 
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fr 3 i: {- J; 0 Hffiaffi^S^ * <^ HSfH^JBTC^ $-^* :J"J 

10 

[B^« 1 9] 1 7 *fefi«*^ 1 8 \Z^\^^X. 

mm^mm^mm(r)^m:^m\t.ms.mcvT>m\z^i, z. 
{m^^m 2 0 ] m-^m 1 7 s/tttw^js 1 s (c*5i,iT. 

^SYk^rttg-rs^jg^c^iLTFe, Co, Ni. R 
u, Rh, Pd. Os. Ir. Pt. Cu. Aui)^ibM 

\tntz-m * tc \t^^mm<r>7tmtm v^eti-s^tsr^ 
20 f^uy>ytm^'^t5nmm.nmmnmm.^\znc \. H 

F. HBr. CI. , C1F, . BCl, , NF, . F 

. , Br, ^'^t5it,^^i)-^^m\intz-m^tz\-m.^m 

C»*JH2 2] 7*fe«tt*^l 8H*5tiT. 

^1 ®*n^5aa«450 ~700 t:®2a«^H-cfftotx, m 

30 [0001] 

^f^^m^mr^mw-±.\zm^-^titc^m^nm^^^ 
mt^^^mwmm.\zmt^, mz. t^^^t^mmxm 

[0 0 0 2] 

h7>>'x5' (TFT) ^m^t^i^mamm-^rLX^'^ 
40 ^^'A-'f ;^tc/£<j5ffl^?ti. mzmiSk^7fi^m<r>7.^ V 

[0 0 0 3] fiSJx.«, Ma«*SS{Ci3UT(4ThUi7 

T^mz^n-^ ntzmm^i^L^m'it \zmn-r^mm-^ h u 
^izf^^f)^ib<D^-irmn^mm-r^a':^-yi7m^ (zf 

izTFT=&^^m-r^u^7()^u^tixt,^^, 
[0 0 0 4] mmzi3\,^x^i. m^miivx4¥^m^m 
m (T^;i'7r:^->'J=3>JK) ^mi^-^tzT FT^mm^t 
;o $*iTti-5A<. mw}^^-f>ai^-:/{7m^uii<Dmiz. ^ 
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[0 0 0 5] «f*c±fc^att^3gM^jgfig-r ■soffit L 

244103^iiStCie«$nfca*g^tivaT$.-5. ^lODii^ 
n^m (^iZ- yirJU) S-fiJffl-r-5Clt{C<fcO. 500 —60 

[0 0 0 6] Ld^b. c:«^;ftTFT*ffl(,iTKi!l[HiSS 

«&«;5:t.^. mz. jiismf^tmm&<^^'&mm\zmm. 

OK*. fiie3l5©TFTT«lfiE-r5Cli:«^pJtg;^C®7)?iK 
[0 0 0 7] 

^B^<DM^mit^m?>rzsbizumi^^z^o:n>ox./\ 

•r ^ T F T *SI^ 1x75: < Ttt;& ;fiti, 

[0 0 0 8] ^:ix'4^mmm-cmmT^^mi:i, mm.^ 

[0 0 0 9] 

aiT&t^n. TFTit#ttS^-r/^7;<-^<0-:3T*-5m 30 

[0 0 10] m^i:£.^ai&.mzit'>uzi>m^<D?[^M 
■\' 0 7\mmi&mzmiB:hL<itmmT^tmmz^n 

[0 0 1 1] *»?«<0¥S«i:gB**;^-r-5tr«. d® 40 

[0 0 12] '(r<Dfcst>\z:^mmmTm^t^mm(^m^ 



ate J: 0 HfItB#aMSmMSriS^i4^^|»Jcafi£^-(J:-S 
}gfi£-r-5Ig<i:. WfBffitt^Jilcy'f h*6»K<&fig{K-r 
^ra^^!aa*fT 5 C <h J; 0 BaiBSttS tt'romltB^J^TES^ 

>i/m^-r^i:mzmtm^miim$iy-( h 
mmmiio)^mizmm<m^mi&-r^j:mii. mmnm 
^^icijttsu 3 (Dmmmm\zj: o wjsdmmi:m=^^st> 

[0 0 13] &.±<Dm0^iz^ijt^rzi^m:^m-cf^^ii^m 
m^me^T^ii. mi siz^Trnfjii^mcDmrnnm^ti 

0. mm^+'~m&i-\- fimizhm-r^m^u (ifu-r 

ffitt^^KS^KO^Sfb^gi LTif §§^-232059^ 
[0 0 14] ^^f::. 01 3tC:S^-r<B>«r«i^a!feC)(^gB 

[0 0 15] ai^. ^%m(r>m^^^nm\t&ms\z\t 

HI 3«fiH3:t^/j:;yu-f >(D«-&^IC^^.5*i. 
■^(DrtgCttS 1 4 {C^-r«lfC$fttS fctitt^^i^a 1 4 0 

[0 0 16] Sfc, 0 1 4fC*5t,iT 1 4 0 2-C^^n-5 

0. ^a«l[5^1 4 0 2©jffitXS;5iaj*^^. ^ftt^fctttt 
ttMSl 4 0 l*tStWC<RI8S5pff;5::^r6](cigaEggLfc 

■r. 

[0 0 17] *^c, *^§q<^¥^^Sgtt, APy>7C 

±Sn, 5X10" atoms/cm' Jet±©jgST^gLT</ifc 
::i-y'5r;i,*t lxio"~ 5X10" atoms/cm' ((ffSL<« 

[0 0 18] f5SS^tc:J;0gALfc {.^KMJ-^ 

saL;j£t>) m<D^m7tm (Cu. ai^) ti^ittcy-y 

[0 0 19] Sfc. do^. J^'Jn>ll^©:TC^:Ji^^^ 

^tmmmm<Dmtzmmtm-^\^xmt^ mitmm) * 

[0 0 2 0] c:(^«fcLTJgfi£$tlfc^sei#l 4 0 2 
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[0 0 2 1] gp-^. H 1 4fC*5l/iTl 4 0 2-C^$tl-5 

[0 0 2 2] mtz, z.(Dmrji^^m.mim^mzmwtit 
^(Dfceb. ^^n^j&mtzmtsa^n^y^ hm 

CO 0 2 3] c:rojDf^5!is«700 r^'iS^-s (f^ 
^e«u::«8oo ~iioo'c) it^6^m^mmxfTi:>n^rc 

[0 0 2 4] ^t-ox^^mmihit. £k±<Dmizvx%^ 
m^<Dff^^<Dm^=^ f^'fVTizt'ixn'mmzm^^ 

[0 0 2 5] r^^UTiZi:r3XmMmzmf^^tM.fJ. 
it^j tit. ^\^}7timW]^^\znVX^X^)T(DlS' 

wi^m^i^nm.m.i\^^z.iit:M.^vxiiK). i^a^Rs^ 30 

[0 0 2 6] *^ig«±IB©J;5;S«fig-C^£Si^Stt3^ 
[0 0 2 7] «±CDJ;'5fj:*5!?qro«^IC^ViT, CAT 

^ztm.-t^^mmx%-:>xnmts.wm'&n'o:iiLii't 
■5. 

[0 02 8] 40 

[*ise«i] 

^bfc^Stt^^MS, SEKh^^i^X^' (TFT) <D 
ffittgtLT^iJfflLfcCajSr^-r. 0 1 {'^fCDtST F T 

[0 0 2 9] T^cfc, *ll«Sfi«JT«#f SSaigM&^a^k 
•rs^ai tT^BgsF6-232059^ii^. 1#P8SF6-244103 

^'jkm\zmwi^nt:.^m^m^'^i>. m-DX. :^mmmx 
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[0 0 3 0] *-riffe^«®^wr-5«<* 1 0 1 ^ffl-tr 

1 0 2<£:2000A<Di¥$t;:figJK-r-5. gf'ft^^JK 1 0 2 <^ 

[0 0 3 1] ^fc#S«amiK*iSa^b-r-5lg5, 

fc. IK't'tC 5X10"~ 2X10" atoms/cm' ©Sf^jJ^-^* 

[0 0 3 2] ^mm^mmi o 3*200 ~ioooa 

TfiglK-rSo fiEM;tfX<t LT«'>^>IS;i!/X (Sili. Si 
,H.. Si.H. ^) S-fflnnfSatio ;^!:*5, M£Ef!SCVD 

[0 0 3 3] #f sa^*]^ 1 0 3 <o0s.m:^mt l 
mxs>^, 

[0 0 3 4] i^^m^mmi 0 s^^fiEiKL/c^. 

a^-ftC^tiTUV^t^MWU, *SiK3llg)Kl 0 3C) 

m\t, wzi^^it^wim-r^^mycm^mx-r^moim 
«?M*x@Tr^»e»fflintt*eJc#-r -sfciixD t <dx$> 
•5, 

[0 0 3 5] ;ft*3. ^^{t^&mm-r^^mTtmtvx 

Fe, Co, Ni. Ru, Rh. Pd, Os. I 

[0 0 3 6] .kiz. m^comm. (^mmmxitmm^n- 

-«>'^;u*^WL;t»t,J7KKl 0 4^m^r^. $mK 

^mm.'p\zmM-r^—y^)immtmmm^j:m\z:hf^^ 
x-y^}mmm<Dmsit:mwr^:LiiX'^M,izmm-t 

-5^:i:*<-C^-5). mi (A) ) 

[0 0 3 7] &,±<DmiZ. 1^M¥6-232059^i;^«. i}#M 
^6-244l03^iiStt2i^$nfeti^l5cO1#M«. XglScjit 

[0 0 3 8] ^*:tc. :T^ffi{4#fflM4'lCi3l»T450 t:. 1 
^ftlSfttOTkSgtbUSrfrofc^, 500 ~700 r, f^SW 
»'«550 ~600 "CcDiaftT- 4~8 ^rBlwJnfa^as (Hi 
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p. d^LT^atta^lKl 0 5di#e,n-5. (0 1 
(B) ) 

[0 0 3 9] m(D/\air>7cm^^tsmm^'p-v 

ic^t L ->T I/—- "f- J: .5 U— «f— 7 - — 

[0 0 4 0] :kiz. m^nrz^^ammmi 0 5^/-^^ 
■if i^xmizT FT (Dm^mtLxmm-r^mmm lo 

1 0 6SrJKfig-r-5. 

[0 0 4 1] iS\tmi 0 6$:JgfigLfc^, S<4^ 1 0 6 

-hicK^tiS^MT^c-sy-r hitmmi o 7*200 ~i5oo 
A( ^mmmx-moo a) ©p^ic^jgi^-r-s. ^^-i* hie 

[0 0 4 2] ^tc. mit^mmff:>i^t> oizmitmrnm^p 

[0 0 4 3] :kiz, /\airy7cmi:^tsnm^\zi5i,^x 20 

oy>7im\z^^^m7tm<oyyi'v y^m^^nmi. 

T. ffitt^ 1 0 6 tficD^JgTn^ (fitters -V'SrJI/) Sr^S 
•rSClt^lll fCfflt3fcfe®T*-5. (01 (C) ) 
[0 0 4 4] ^ICO-J^-y^U >i^©fc46(Dj!j0fSli2lStt, 

a^T?&s. ^nKTwjaft-etty-f hieiStiKi 0 7*t 

n 2/ + > i;'^ i /j: o T+^J-;^cy >y :5"J > ^^^*# e, 

[0 0 4 5] ^(Ditsi, z.(Disam^m<DmmMMmfi{s 30 
wic«95o -c) tL, Ms^Fpitt o.i~ mm. f^sw 

[0 0 4 6] ^c*3, *lliSe!|-ett. g!5g (O. ) 
't'tC^SLTffiftTKSg (HC 1) SrO.5 ~10#:«% (j^^ 

T. 950 -C. 30^i-©J!n]|^^aS*ff 5. HC 1 ig*<&±f2 

soiaiadt^ UT L ^ -5 rztbtifmv < ui,^, 

[0 0 4 7] S/S:, :^^mm-Vii/\ay>7i.m^^tiit 40 

;*fXi:UT. HF, NF, . HBr. CI. . CIF 
I . BC 1 . , F, , B r, ^(DJ\ay>^'^ts1f^^ 

[0 0 4 8] C:«iaiC*5(,iTtt#fli?Sfc«tt1^iKaOD 
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■5. 

[0 0 4 9] 0 3i::sR-r<omiffi/\Dy>7cS 

m3\ZmTM\Z 5X10" atoms/cm* &,±<D—y ^Jlitim 

"t't^s^LTt^^-s, fjits. :^mmmizi3i,f^^$i!^mm. 

its I MSii-WT»enfcfhS!lMroS/hffiT-t>oT3£« 

[0 0 5 0] 'Aiz. m4{Z7ri-t(oii:^mmo)m^fjiwm 

m^<oi^^fimmm'i'i,z'^^ti^-y^)i^(Dmm^^-v 
m4^^i^m^t)^rjLm\z. m^iimmmf(^-y^ 

Mt IX 10" atoms/cm' UTiZ^X'i&m-^tlX^^^Z. ii 
[0 0 5 1] t«e^T, m{±mi 0 6'P<D-y^Mty'/^ 

-1 :^'^mzs^w^^^rji^^ms. ( ixio"~ 5x10" at 

oms/cm' , »^L<itm{±m'P<D7.b:>mm.&LT) iZ^ 
Xf&M^tl^o )&*5. TECO IX 10" atoms/cm' tl^^ 

[0 0 5 2] *%§g#e,<D»mT ttigSi<t:<^«lS 

jiffimmit. mmiz\t^^\f^s^hf^^nntiz^^n^ 

[0 0 5 3] S:rc, i^yiS'U>yxS?&ff75:ofc«^, 
>7C^*i 1X10"~ IXIO" atoms/cm' «ig«TS?^-r 

^. 't<Dm. m^i±^mmtmmitmt(D!snz]^mmiz 

I MS$J-tFffC^t)T**2ifi0iJfcSeoTfPSLfcTFTO 

i:i^^\±mmmt<7imizm^i!)^^mmz^:ffii^T\^^^ :i 

[0 0 5 4] fjiJ, -•yy;Ptti^Sft«)ISfC#t1*Sfc« 
•;/^'J >if<^mizmt--yy)ltU-DXm&LL. =.y^ 

* < #&-r s *^ ^ t T^c -5 . 

[0 0 5 5] L*^L±i5ia«^fktt|?H^tt^lr*3(,i 
[0 0 5 6] S?^L^c:^*tig^^fifi§tt@ 1 0 6 



11 

tf JC-g- Sns**^ A n y >7cm J; o Ti^iS^ tl -5 

m^-^mm^Km t rcM^^m\t > u 3 ym'Fa)^^ 

[0 0 5 7] tie-pT. 1 0 6«Any>#Hft-^ 

SStS-C5t^i-^*^n. 1 0 6 S;«fi)c-r 

[0 0 5 8] ±fBlral^MafCj;Ofi&ttSl 0 6 t 

ns. ep-s. y-f hMmi 0 7cDifeM^«cvD}s-e 
[0 0 5 9] ^^.fc, -hfB/\ny>^H^{ci3itsijn^ 

[^ALtmz. mit>x&ms.^mi^/fikm.m^mifimm.^ 

[0 0 6 0] ifc. fiftte 1 0 6«K^-f X.y5^>i9'ft 

■^j^fiKsnsd^. '^<Dmm'&m(r>x.>yiy\znmvrzzf^ 

- T F T © U - i7 «og©l^H t ^ JSnd* 

[0 0 6 1] &,±<Dmizvx. y-f HiteabKi 0 r^jg 

JP^-ii/AlK (^^-a-T) Sr2500A<35;i;^{:iX/1y^)* 
[0 0 6 2] ^c*>, **JfifiiijT?«-y'f (y-f hlH 

[0 0 6 3] 'A\Z. mi (D) l-^fltfCTJl/Snf^A 
[0 0 6 4] -^LT. T;P5n>>AMO/13'->l 0 8 



7 ) 4#^¥l 0 - 1 3 5 4 6 8 

12 

[0 0 6 5] 0 2 (A) izm-r^s-jim^nmmm^tmi 

0 9^Jg^bfce>. 0^L7i^il/>?X h-v-X^^^O^ 
^S^'fbM 1 1 0 SrJgfiJc-r-l.. m^i^C^Sg^fklK 1 1 0 

[0 0 6 6] sfc. vA±.<njLm^mx¥^ vnmi 1 1 
3&^H^-r-5. Wi^tsimmmitmi 1 o«. mroxm^ij 

tiTy-r hmffil 1 lOD^S^E-^SLfcD, \iav!?^ 

[0 0 6 7] wmrmmmitmi 1 os-cj^^l 

Sfc«6W^i^!g^'f :t><DaA<£fT5o N^-\'^;P^C9T 

[0 0 6 8] z.<DT.n\zii^^x. i^'i^m\z^mmmm 

^nfcV-xm^l 12tHK>«i|gl 13*iJ^^$ 
20 [0 0 6 9] B^SE<*:'J>g!.i:WSft^Jl^Lfcil 

^i^tzm\znm.p-i^>(D-i:tymx^nts.o, dw-r 

0fei£H-XSTt)oTffife*3n-5o (0 2 (B) ) 

[0 0 7 0] f'Si, y-xMi^i 1 2, \^u-f>mm 
1 1 3 titt!^LT^M#ij@«®evv i&mm^f^'^mm 
114. 11 5*ijg^sti-5. -^Lxy-f hmmi 1 1 
iSTCDi 1 6-e^$tis««*«eesg^fl<)Jc^r^;p?g 

30 [0 0 7 1] ^cts, 1 6 t KU-f > 

««i 1 3 ii(Dm\zMs.m^nrci&m^^m<^mmi 1 5 

tl. ^•V^^l/JgjfiM^ 1 1 6 t h* U-f 1 1 3 tOD 

[0 0 7 2] Sfc, 5^i'^;i/}gfiitfSi^l 1 6 

tt«0e<JJC P ^ B t o <&^llD L^C t^^T > K- 

[0 0 7 3] t^iiZ, ±m<D^m<m-(:t><D&xj:m<D 
>^xmzm^mfi^^mzmmo^m'&f)mutyt\i>, 

[0 0 7 4] TK^Yb^aS^aOO -350 *coia«3e 



13 

IX 10' 'atoms / cm' £AT, iff^L<(i ixio"- 1 

X 10' 'atoms / cm^ oymmx*7Kmf)mm^ti^. 
[0 0 7 5] c5LT^2 (B) \z^f^mf)m^nrc 
'A\zmmmmm:i i i^m-r^o mmmmmi i ? 

(02 (C) ) 

[0 0 7 6] ^rz. W«ttgSJt{^Tfe-57i^U-f ^ H^ffi 

[0 0 7 7] ^(3. mmf&mmi 1 7 n>^^/7 
(Dm^^m^. v-xms 1 1 8 <h K i--r >s® 119 

02 (C) \Zm'rT¥Tii^^^'t^o 
[0 0 7 8] ^2 (C) \Z^'tTFT\tmm<Drcl!bm'h 

[0 0 7 9] z,z.x. :¥mmm\z^iit^x:^^mm^t^^ 
SL^c0 2 (c) \z7^^n^^mwmm(Dm%^^^m 



( 8 ) 0- 1 3 5 4 6 8 

14 

ed^-To 0 6 (A) tSN^v^;i.MTFTcOS»#i4 
(Id-Vg if#tt) . 06 (B) ^iP5=-^^Jl/MTFTC0m 

[0 0 8 0] s>^c, «lttcovGtiy-r hmjEfii. m.mo:> 

6 0 1. 6 0 ST^^n^ld-Vg ft«mKU'-1'>« 
ffiVD- 1 V(7)S#<7)#tt^^L. 6 0 2, 6 0 4T^$ 

10 ^LTt/i^o 6 0 5. 6 0 6 K >SEEVD 

[0 0 8 1] :tym^ me (A) Tt5-lV JE^ 

T, 0 6 (B) Tti-iv ei±) (D\^u^>m,m doff) 

XIO '* A m&TMm &LTX&^(DX\ 0 6 

(A) , (B) x\ty^x^imm^nxL^^xi^^. 
[0 0 8 2] ziZLx. me (a) , (b) iz^^^n^m 

M#tt:^>^^*i6fc, ^^m\Z^^TFTa:)Rm:m^^\± 
/^^;^-^^^l. ^2fC^-rc ^n^N^^^^ 
20 ;PMTFTCOS^iNFtt i^mmOj^Mm) (D^^X$> 

mm) (D^M^mvx^^^. 

[0 0 8 3] 
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[0 0 8 5] mi. ^2(^*3t,^T#Hjig-r-C^..^«, TlC*5ViTtt. UTiZ^-rmtjiT F T^&^^m^ CiiA^ 

li-r^XU'yi^a K?ftt (SM. S-value) 75i60~100in 20 

(1) Sm<Dam.m5m\/decUPi. » * K fSlOmV/dec 

(2) Stt*«90±45niV/dec«F^. $f * K fi90±30niV/d 

(3) xiFE<7)aM*^50cinVVs£Art, K tt45cni'/Vs 

(1) SM»affidi30mV/deceil^. »^ L < «25mV/dec 

(2) SMdt 100±90inV/dec£^rt. Hf^LKit 100±75 
mV/decgirtfCiK^-g), 

(3) MFE©offi*i20cniVVs£^f^. L < «15cm' As 

[0 0 9 2] Ki±omiZ, *i«?«ICj;^TFT«Sa6T 

±izi^mvfzMosFET<D^t)imm^tix'^^tzmum 

[0 0 9 3] s/i. **iS0ij-e«i^>4^jpy'r h,KigcD 

hmit<DTFT^^n&,±<oy^ h'mm^^r^-^)^^ 
y-f hmm(DTFTiztiLx^mm-r^:iti>i-x!^?,. 
[0 0 9 4] sfc. :*^^mitmitm<D^^ii^^sb^^ 

mmitmt>-r\zmm-ri>:itiiix^^, 
[0 0 9 5] i^^mx-m^n^m^m^^mzmr^^ 
M] ^^m\zji-Dxm<^tx^f^^{immmmi 4iz^. 
^ti^muiHk^tc\t^iKi^^(om-^i^x-rj.^i^^mm 



V/dec <oraiCJR*SS/h$<, (mFE. ttf'JT" 

■f) mso ~4oocDi'As ii<^'^vm\zm«bx±^uziix 

[0 0 8 6] Z.tl^<Dm^5=—S'\^^^<nTFTX\t.m 

a±JCffKLfcMO S F E T{CEE»-r-5ffi<6TiSttlE;f5: 
T F T -e * S C i H L T (/ i -5 , 
[0 0 8 7] Sfcl^l^fc, *^igt3j:STFTtt#^(C 

■S)T?g^^nTV»-5, Mg^Mtlttigjlilftfp-r-STFTtt 

J;STFT«^<t*>;^£<. S«6TiSli®£E!tti4SrWLT 

[0 0 8 8] Sfc, ^1. ^2{Ctt##iLT^l^fit*5 
«fcC/|^«P(lll (a fit) t)t3«t-r^, liiPi»m±¥l^M*^ 

IZ^vt-r^ii. W-mm.=S:f'L'iZ±l aa:>mz±i$^(D6 
8.3%. ± 2 a<D(^{C95.4%, ± 3 a <Dp^\Z99.7%i!)^X 40 

[0 0 8 9] *!«B^#f,«. 2^*iS0iJCDTFT4*tt<Oi)' 
MS-<i:0iEfilf3i¥ffit" Sfc46. 140(1(DTFT$-SJ^ 

SfiiC0ipigfiItt87. linV/dec(n-ch). 105.6inV/dec 
(p-ch) T^O, ^qiMII«9. 1 (n-ch) , 25. 3(p-ch)Tr 
^lj!iSC0^1^fit(i277. 8cDiWs(n-ch) . 
151.1 cm' /Vs (p-ch) X'&D, ®ipiill«43. 6(n-ch), 1 
2.7(p-ch)T*o/5:, 
[0 0 9 0] S]^, :*:^B^<&fiJfflLXiN5^^;!^;U^TF 50 
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17 

CO 0 9 6] s 1 5 iz^-rm^mi^mt, 
mm'^noz.t'cn^m^mm^^^itL. goo ~iioo 

[0 0 9 7] £^±©«ltrLT}gE£Lfc^att^^Mtt, 

mi 5\z^-rmizm^(Df^m^^^±^<, ^^iijic^j-* lo 

[0 0 9 8] 015 J'iJtiT, iSftife 1501 ti^^iij 
7icife5fl 5 0 2 {3j;oTH*tlfc«t^i:fj:-:3TtiS. m 
^T, ^ERJCHI 5»C^ri^a«lifi«:SrTFTWffittS 

[0 0 9 9] ^ 1 4 f'^-r^t^^ii^a^jgfti^. 0 

1 4iz^-rmiz, mmn^ i 4 o 2*^s-sais©MB'jtt 

[0 10 0] UiS. 

i^^rcit&m^^i!)iz^i/^^\zmrT-r^mum-^Ai$>^ 
L fcffiBf (c tt— aw jai!^ $ tiT -5 

[0 10 1] L75>U;S:dt^*5g?«#€.«. ^tttSfctttt 

(^nm\zi&^iiM.tji^tirji\,^) m.^x$> 

[0 10 2] Kt±o«|ic. -ISWi^tT'n-trx-rMft^bb 

fc^att^«Ktt0i 5ic^-r«i;*Jcies^jssr*L. + 

[0 10 3] *fg?3tc<i;-5i^att^^ll 40 

tt0 1 4 \zir^tmtji^^mm^m\^, m^i&.mz:^^\i. 

*<fes±. ^«iifctttt«iKftroi*igp«|^Ketilcx^;i. 
4- V U 7 C t < lKftf^gg5^i!,-r-5) 

(0 10 4] n\z. *^ggicj;o#e.ns*fi^$;ttttt 
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-1). 

[0 10 5] *^?^#^><Dlt^*«IELtttXtf, :^mmiZ 

J:.^m^ii^mm\t^^\fqm\z=¥^u7 h^-yzftuo 

•So 

[0106] [*sac»j 2 3 :$^mmmitmmm i t^l^ 

TFTT-feoTCMOSiggS^JgEg-rS^aJT-S-S, CM 

FTtp^v^jiMTFTii^mmmzm.^'^ioitTm 
[0 10 7] *llifi0iJ{;:*3tt-5CMOSiHiKcof^sxg 
m\zj;iOf^^^n^mm^mmm(Djt-mm.m-i}K<. c 

[0 10 8] *-r*ifi«ajii-^j^ff^sg^i@fcseoT, 5 

^««7 0 l±tg!<t^^)K7 0 2*fi£KL. -?-cO±fC 

:^>^-r-5e:t{Cj;r)N5^-\'^;i/^TFT«SttS7 0 
3 tPg^i':^i;P^TFT<7)fiittS7 0 4 t ^J^ffif-i). 
[0 1 0 9] Sttg7 0 3. 7 0 4*JgfiKLfc6y-f h 
itei&^7 0 5 ^^IKL, ^e.fcyNPy>7ClgS:-g-tr^H 

mmmi iimoho^ii-r^. ci^lt, ffittg7 0 3. 

[0 110] «t;:ir*-r KSffi©lMS*<tfi£-rsT 

TJl/SX'^^Al^W/t^'— >7 0 6, 7 0 7S:JgfiETS 

[0 111] novxmi (A) ©i*ffidt#e.n-5. t 

;P= -•^AKO/t^' — >7 0 6, 7 0 7 SJBfigbfce.. 

/t^->7 0 6, 7 0 7 (Dmmiz^Kmcommmitm? 

0 8. 7 0 9 ^J^fiKT-S. **ig0iJT«c:®^7LKa>K 

mmtm7 0 8, 7 o scDmm^o.s umt-r^, 

[0 112] IIJS«sji tll«®*«=t?=b-3.Ti@: 

^X'^mfjif^mmtm:7 10. 71 i<r>mm^no. tz. 

2. 7 1 3Aiilii^-r-5o C:^>LT07 (B) (Dmr^iKt^ 

[0 1 1 3] 07 (B) fl)i^eiiA<#en;te. y-r hiffe 

gtK7 0 5S: H^'f x•v5^>^?'ftt;J:l^x•>rg=•>^?'•r 
^o C<DX-y5^>i?'IgT-tty'f hmS7 12. 7 13 

is^zf^jin^<Dmmm<tm 7 o s . 709 d<vx i 
^>^miz^jim^<Df^mm<tm7 0 8. 7 0 9<&^^ 
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■r^tmi (c) (o^miits:^, 
[0 114] ^ic. p^^^juMTFT^m^^m-tmtz 

— tf>ytt, J!n]jS«JE50KeV . h'— Xfi 0. 1~ 5X10" 
atoms/cm' , Jif$L<tt0.5~ 2 X 10" atoms/cm' atom 
s/cm' IsfrtiOo 

[0 115] z.(o\^-i^>ifiimi,titm6^uammmA^?s 

itm? 0 3^iint>]2^^tl^. ^(0^3^. 7 1 5. 7 1 10 
(C) ) 

[0 116] 'Aiz. 0 7 (D) ics-rj;5{cflt;:p-f ^ 
X^aA^&frP. ZL<DP-{:t>(DmAU. JwaSBE* 5 
KeV i<£«6fC^^L, K-XS 5:0.1 ~ IX 10" atoms/ 
cm'. |!fiL<tt 2~ 5X10" atoms/cm' tf-S. 

xgwiS:^, ^mmtzp-iyt>-i)im)}B^nrcmm.7 i 

7.7 1 8 7!>t}gfi£^n-5, 

[0 1 1 7] 0 7 (D) izm-rnmiimTi^fcmj^x-N 

;^^TFT(Dy-X®iS7 1 7 . H U-f >-®iS 7 1 8 . 
<Sll«T«iE<^miS (Sfc«LDD®i^) 7 19, 7 2 

0. 9"■r:^^;^^gfiK®^^7 2 i*«H^-r-5. 

[0 118] 0 8 (A) {Z7r:-r^^iZ&m<DN^ 

■V^)lMTFT^m.O Uz^T. Kvxi' 7 2 2 <£}gfi£-r 
■5. 08 (A) {C^-r<^li{C*5t,iTPM*ft# 

[0 119] l^aWB-f ;t>0 K-fcr>^yttilP]amJE 30 
30KeV . H-XaSr 0. 1~ 5 X 10" atoms/cm' , »SL 
<tt0.5~ 2X10" atoms/cm' Sftt-T-S. ClWXgfZ 
J;0 7 2 3, 7 2 4T^$n5®iKfCB'f :^>d«^jta^ 
ns, (08 (A) ) 

[0 12 0] 2mS<DB^:t><D\f—lf>■!/^tmmmS. 

5KeV . H— Xfi<& 0. 1~ 1 X 10" atoms/cm' , 
<« 2~ 5X10" atoms/cm' gftir-T-S. ^lOXglCJ; 
OiSaiftfCB-f :t>A*^Jra^nfc««7 2 5. 7 2 6*i 
^fig^nS. (08 (B) ) 

[0 1 2 1] Ut±(DXS{C<tO P^V^Jl'MTFTWV 40 

— 7 2 5. K L'-f 7 2 6. {&m&Tm^m 

m ($/c«LDD®*^) 7 2 7. 7 2 8, 

®i«7 2 gd^H^-r-s. 

[0 12 2] 0 8 (B) lC^-rxS<7)i^7^, U 

>'xh-7Xi7 7 2 2*110^^, a«±®t::u— lf-3t 

[0 12 3] ^JC, ^FBl«e^lK7 3 O$4000A(O/P^lC 
fi£Mf-5o ^rBlitfegbK 7 3 0 liKYt^Sgj^, ^{b^^tS 50 
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20 

[0 12 4] i>:t:3>^'i7 h/J^— jpcojgfig^frt'V 
•\'4iJU^TFT©y — X«@7 3 1 , P'^^^^JVmTP 

7 3 SttN^V^JUSTFTtP^V^^^JI/MTFTtT 
•5. (08 (C) ) 

[0 12 5] ^AiL(r>WLts.mm^mx. 08 (o \zm-r 

uos^ >f^-9m^^m.mz^^m.mmiyxm^\.rz 

[0 12 6] c:c:-c0 9 (A) {c^-r±®^«tt, 
mm\zist-::>xwmhtzc}AosMm^m.^^t>'tixm^ 

x-mrnvtz, 

[0 12 7] /j:*5, 0 9 (A) iZ^-rU >if7tzyU—i!^ 

[0 12 8] 0 9 (B) \Zitm^iiV-C'>-phU 

z^Xi$'m^<r>^M^^T. 0 9 (B) iz^-ti^y hUi^ 

<7)— 3Ta6 0, Hlg®®©T KU-XSrJg^t--5D>'>yi7 
lElKT-*'5. (y-Xfiflffl) v'^hl^ 

i?XjS'lHlK«m)f^^(-SMH z ~Sfc+MH z gS^lf 

[0 12 9] c:c:t0 9 (A) ir^fJ >i/^^->U'— ^S' 

9. 19, 5 m (g) ©CMOSlHlK5SggL;t'J > 

tbfz, ift*3, 0 1 0 IZ^-rM:^tt5F1^7^-^T*^. 
[0 1 3 0] 0 1 OJCj;^i. 0iI^««jgajEE5 V. 9 

^&&454. 37MHz (^Jg^EES. 3 V) . 539.51MHz 
(«S«ff5V) ilipT^-^'^r^Tti-S. ;Jc*3. 

1 1 iZTT^-To 

[0 13 1] c:tl^<OMtttJE3lEOfPKX@Tf^KLfcU 

>y^->u-^fcjt'^T2 ofl^jaiiftf^jsa^w-r-sc 
^oTt>^(cs+~^s-MH z ff)9tmm&WL^^mux 



21 

[0 13 2] ut±cofiit, ^^m^mmi^fccuosm 

[0 13 3] ^^.Jc, =f-y:^)V^m.i /imtS»6T® 
[0 13 4] C*%§B(D«figd^e«A>n.&Jt^] *i£«»J 

i.m^v^mmm2\zm^y'-^^'h'DXm\^tzm\z. * 

^ iti^^miZ J; ^ T F T *iM«C ;in{5 i: * T-»*{ttt(C 
[0 13 5] ;*^?qfcJ:STFT(DBEE 

[0 13 6] H l^-f >®«E 

[0 13 7] tA±^SifcSi. 
-5. 

(2) =^^uT(D^m=^mm-r^:x.iit^^^)u:^m (y 

[0 1 3 8] sfoT, ±E2^©«fiic<£gifc-r. ifemr 
<i:. mu6^izf&^^tirzx.^)u^—mm.ii>i:^T^m0c. 

[0 13 9] e^±<0:»fi£ti, ^'>0|6SS$'3^;^TTti* 
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[0 14 0] *^B«^^«^^-\'^;U5e!l:^® 
[0 14 1] ®5^-\'^^;i^5c!i*<i:«. L#t,i®«jE®ig; 

10 l3S-??/2:*«SCl t-^y— XffliJ®J£««^;5t(£TL, y — 
[0 14 2] 

mtcaauT, ^-v^;i'S*to.oi~2 wms^wM^v 
[0 14 3] ::o«^c«fi!c«etts^0 1 2 t^^-r^g^c 

«EK<»:-r-5c:<i:-Ci^fig-??^^<i:#^6tl-&<, HI 2 
20 (A) {r*5t>T, 120 1«y-X®iS. 1 2 0 2ttH 
U"f>®^. 1 2 0 3tt5=-*'^;i'Jgfie®J®T<&0. 5^^- 

^)vm^mmi 2 0 sro^f fc«A^e<j(c^M<fe«i^i 2 
0 4Atjgfie$ns. 5^+^;ujg^Miici 2 0 3 
^. ^mmm.m 1 2 0 4 jj<,^i.<^>«i^ 1 2 0 5 a, s^sw 

[0 14 4] :ic:t012 (a) tcs^-rWifitt. si 4 

Ta&s, fip^, 01 405 1 4 0 2-c^^n-5iea]K#« 

HI 2 (A) <^^*Eife®*^l 2 0 4{c:fflSL, 01405 
30 #f1^Sfc«ttt*i^ai 4 0 1«01 2 (A) (D^\y}T 

[0 14 5] SEoT. 5^^^;i'Jgfi£^iKl 2 0 3f*3lCE 
B^tlfe^Mi^®® 1 2 0 4«^^:^^;P}gfiE®J@J|/gtr^ 

(D:k^t,^m^^mezL'. t<Dyi^ji^—immz^ 
H u-r >m^s.m(D}2:](iit:)^Mmmzmm-r^ 

[0 14 6] ^tz, mi 2 (A) *A-A' xmmvfz 
mmm^mi 2 (b) iz^-r. i 2 0 6«iffist^®^# 

40 -r-SS^Irfe-S, ^fz. mi 2 (A) S'B-B' 

vtzmmm^mi2 (o tc^-r. 

[0 14 7] 012 (C) (C*5l.iTwpi.ntt^i&6 

ife^^ 1 2 0 4«ill^gL, wpa,intS+^ UT7j?^lj)-r 

2 0 3F«gtC*5(.iT. wpi,n;*tn|&a<^7f:i^#;®ig(COifi7: 
[0 1 4 8] Se-pT. *^I«(CJ:-5TFTK)SI|S(DS|!1 

^Mf^mmit:k^iz^-rmwi^izm^mu^^ 

50 pa (wpa,in<& 1 ~m^-Cttl^fci^ln) ^f^AL«C<Tfi 



( 13 

23 

CO 1 4 9] 

/xFE= 1/ Cox (A I d/ A Vg) -l/Vd-L/W 

^^ix'Com^'-x h^itm^m. Aid. Avg«^n 
H u-f >msif I d ty-r bm&v e<Dmtm. v d 

[0 15 0] L.*^Ufj:7jie). jiaWfc£5^-\'4^;HiiWpa^ 

CO 1 5 1] ^m^m^^mi 2 (a) ic^-r« 

CO 1 5 2] ^ifjS (AtFE) (CCT-ttll^ 

ns. ;m^.*«i^#u^oTjgf«^?tis^«:w/d:^sjS 20 

CO 1 5 3] 

CSi] 

-1 

fi= (l//zn-1//<0 

CO 15 4] c:(Dia:lT-5^^fn-5S:tt. 

lattice $r«*-rs) (D2*iS:*3J;tX:^i^<feiiaroi^#* 
Stt/ti^^<DgHb*Mi ( ,«iinpuritySiKetj-r-2)) <D 

CO 1 5 5] 

-5/2 -3/2 

fx\ oc (m*) T 

to 1 5 6] 

-1/2 -1 3/2 
(m*) NiT 

10 15 7] c:ne><DSCic<j;^t. "f-Y^jum^^m-^ 40 

^. E 1 2 l::^-r^fiK05«^, ^g5«)f;^«€<^®«S:Jg 

[0 1 5 8] iP^. S^MtCtSS:3 irfctriT-fr+WbU 
T^fzsb. ^Wi^Ui \tmr)U<mm:ktzm.^(,-^X<>^< 

dtjci^ts. Bp-^. &1 ic*jtiTi/tfi <7)^*«^-r 
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CO 15 91 ^/h, 012 (A) (C*3t/iT^M<feffiJa 1 
2 0 4di5^v^;i':&l^<i:fitBS¥?Tt;^£-5)«liriBB$tlT 

CO 1 6 0] C:omJ^jgaB<i:bfc^-&, 1 2 

0 4tt rg:ttOi^ft«tl^J <tLTlg^ft'5 t^«^n-5 

;iCD;ii:«, =^YUTm±(^m^\Zj:.^WcSi(r>Mem^{& 
CO 1 6 1] S^c, £A±fiDfi6fj:«fi£tT-5Cli:-e. 

t ^ n-5 . cintt^ ^ ^;njs \zm < j^c 

C 0 1 6 2 ] Sfc. WaiWUliC H U-f ><|iJ^S.®©A2:75« 

[0 16 3] ■s-y;^i'-y->3;i/Hit#ttroifi]Jia, :i?.m^ 

CO 16 4] El 2 (A) T^-r^^iLfc^fC, 

CO 1 6 5] 
[SC4] 

S==ln10 • kT/q [1+(Cd+Clt)/Cox] 

[0 16 6] S4tr*JliT. k«Jt^JP^y7>^S:. T« 
iM^^fiaft. q«Sl^», Cd Cit^lf^S 

aCitSrO fCoIffi/jKOifitr^tt-SCltT. Cd =Cit = 
0 <!:/j:-5S«<^M, fiP^ Sffl^^eOmV/decade iits-^^m 

CO 1 6 7] fc;t*L. S:4fC*$n-5iCttSM<&^tiJ-r 
^tctba:>T5.U^X$>K> . TFTXytZ.(DT5.n^\z1Stt:>-r 
fceOmV/decade \ik'T(r>m^mm^n^'lii^$>^. 

CO 16 8] td^T-, :^^mf)-^^m.m^n^^mfSLX' 



( 14 

25 

[0 16 9] tie^T. ji.^ji^^-mm.^m^-r^hf^'io 

mmtj. e. p -f :<r > Srffl f'^x^mmmi&^m^-rnitBk 

[0 17 0] sfc. ^u<^mmiP^rz\tB^:t>x'm 
^rs^-^. mm-r^ypn<^^^><^m&xm.mff3tzi. lo 
^ \>mmm^nrji ^ c: t pitg-cfe -s , 

[0 17 1] sK±<Dmiz. :^mmt:^mm9xm^T^ 
mm(Dm^isj:z}^^mmm^i>ttz:^^mm^<r>mm\z 

[0172] immm 3 ] :^mmmxi-immm i ir^ u 
m^-r^miz. f^^&mmmtzi!tvxy\ciy>^m=&^ 20 

[0 17 3] :i^mmmizm-rj:m^mmm 1 ta^^^^ 

[0 17 4] 700 x^^m^^Mmmmizji-oxm 

[0 17 5] mmm4) :$i^mmxktmmm lizmv 30 
fcf^sigi«sij<oxgcajsr^-r. Mi^mz\tmmM 1 

L, is\t.mt:m^vtcm.mz/\uy>7€m^^tjnmn 

[0 17 6] ^<Dmm0Si^tircmwt{tmzMi^x. mm 
m 1 tmmiz^mnm%'¥X'7=.-)i'-t^:itxmm^ 

~i5ooA (Rmmzmoo ~ioooA) (Df^rnxme^x^ 40 

[0 17 7] I^K{kK®*-Ty-f h«e^l^*«fi£f -St 

nimw]i^<D^mrji¥m{^mm^fpmx^^,^.ii, tf-x h 
i&mm(r)gimT.m^mmtx^^.^\z!^wif)^s>^. r^rz 
^'^iH-izm0S(.-r^ztAmmj.m-&ii^^i^. 

[0 17 8] mtz. ±IBXg-t?Jg«$nfc?^S!{kKO± 
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[0 17 9] ^fz. ±mT.m^^m7tm imz-y^ 

)V) «)^*XSi:LTM,^cL, ±tax@TifgfiE$n;tl^ 

m^m±\zm.i(Qm\zx-DX'f^ vmrnm^^fSL-r^^ii 

[0 18 0] [SISg«3J5] *SliS«iiJT«. 
LTf^8SUfcTFTS:DRAM (Dynamic RondomAccess 
Memory) i3j;?/SRAM (Static Rondom Access Memo 

ry ) \z^sm\^tzm\z-z>\,^xm.m-r^o mm\z\t.mi 6 

[0 18 1] DRAM«t2ttT-5«^^£«^^tUT3> 

7'y^\zmfL^m^(D:f-=^^)x$)^. uyy^y-^'^cDm 

t U -fe JP^E^fKt- S T F T i 3 yy'y^OiM^^m 1 6 

(A) (c^-r. 

[0 18 2] '7-Hi^l 6 0 l{-J;oTy'r hm^S:^ 
X-etlSi, 1 6 0 3-eS^$nSTFT«^®!Kiii;^£ 
■5, dWl^ffi-Cbf-;/ h^l 6 0 2fii|*^^,n>^>-y-l 6 

0 4^C«^t^^^€$t^T««*^i^j^.^fc•D, ^«L/c 

3 yry-^i)^ i^mM^m 0 ta i^xmrn^^^fzi^tz 0 -r 

-5. EP-^. con>5^>-y-{c^«$nfc«?^<&TFTtc 
J:K>m^iL/otzK), m^mvtzij-r^z.iix^^m'T-i: 
vxo:)mm^m-r^ z. t. \zu^. 

[0 18 3] DRAM®!t#Sl«Haw^tiJS:Mfi£-rS 
m^'^ffiT F T t n y'f>mz\^Xl^n\Z'>U\<^<DX. 

[0 18 4] TFT<£fflViTDRAM-k;U^J^fig 

[0 18 5] §®ift?^*T<tbTi§JgStSfflt.ifc 
SRAMlHlK^rSl 6 (B) (C^fc ;?C*3, SftA^^* 
^ .hl^lllCOtiti^T F T-C«#f -5 S R ANHil3gS:<h-5 

[0 18 6] S RAM«7U >y^7D-y:;/'4^(0)«^^|pI 

N - O F F * ^ «0 F F - O N <0 2 ^^*tai 135* JS L. 
T2ji«ffiffi (Oi;tttl) *IB<t-rSfeC!)T*5o « 

[0 18 7] 1 6 0 5-e5^^n.5(7)«'7- HIlT'feO. 

1 6 0 eitify hmx$>^, 1 6 0 7 ii^t&tiixm^^ 
n^M^m'i'xsbO, I 6 0 8x^^n^j:oU2m.<D 

h'^-f Ah^>i^X^i: 1 6 0 9 Xyji^ tl^ ^ tj: 2 m. 
(O T i' -fe X h 5 > ^ i: -C S R A M ^ n -5 o 



( 15 ) 
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[0 18 8] &.±(oj:.orj.mm-ur£^sRAM<z)<^WL 
[0 18 9] immme'i ^mmmx-it. mmm i 

[0 19 0] ;i^j:*3. oi7-:/i;|HiKt«. mmmmm^'p lo 

xai^yi/m^itn-mfi cd«— fiswT'*-:?^*^, 
^H<r)TF^t:m^^^ z. txm—mts.±iz^x^—mt-r 

[0 19 1] Sfc, =i>hD-;HHlESt«yp-fc>;/-y-lHl 
><t'JliIK. ^'D-yi7^^|5IK, A/D (D/A) 

*SS0i|5, 6T^LitSRAM|eI8S-?'DRAMIlI8S*i-& 

[0 19 2] ;i<oj;-5;^t«figJc*§qiffl»-eM*-r-5!^?g 

•r^itm'S:m-r^TFTX"b-:3xuz^yi7^^t:m0^-r 

[0193] mmm 7 J :^mmmxu^mm i tmu 
■5«3ioTFT^f^s-r-5eij*^-r, mmizitmnt: 

[0 19 4] s-r. mmm i .ti^fiioxgsiiSTs i so 
(D) ic5^-riKii^»s. 01 (D) fc^-r*eii*#fc 

5as*ffi/K iOOOA<DiP$ro|S^;i^ffiS?ftM2'#-5. 
^<^t«li^0i 7 (A) Jr^-To 
[0 1 9 5] 0 1 7 (A) {C*3t.iT. 10 1«5^S 
1 0 2 ttTifeM. 1 0 6 1 0 7 itmzy 

< hfi&»mtLxmmr^mmitmx'$,^, s^. i? 
0 utTJi^s.-OA^^m^ii-r^^nx'fj.^y'f 

1 7 0 2 ^y-l- h«g 17 0 1 2rll8lgE{t:LT#^ 40 

[0 19 6] noiKt^xm^mi 0 eizMi^x— 

X, Z(D^:t>&XJ:m\Zi:r)^m<S!imi^l 7 0 3. 1 
7 0 4*<J^fig$n-5. 

[0 19 7] ^ififii^-f :t>©aA*ti^Tbfce.. 
^IKl 7 0 5Sr 0.5-1 «m®Jl^f'^JK-r-5. fi£K?^ 



[0 1 9 81 ;::5L.T0i 7 (B) a:>^m-Aim^n^, 

mi 7 (B) (D^mam^titz^, 'A\z^iti^mmi 7 

8i 1 7 0 1 ©(giJ^lcCD^Sf . C 5 Vxm^tltz^it^ 

mmit-t)-^ \^o^-)ui7 0 6 ti^xmmT^. 
[0 19 9] z.(D^, mwtitmi 0 7\iy-i hmm^^T 
xi't^cofes^etn/O^^s^nxHi 7 (c) jc^-r 

[0200] 017 (c) iz^T^Kmx'mzj^^mi^^ ^ 

A« X«J;*3 t)i§4i)i:LT*5<. e:©'f^>ttAO 
-y-'f H^/:!-— ;H 7 0 6«5iST®®«El 7 0 7, 1 

7 0 8it-(:t>&x*^nutonrjii^^cDx\ ^m<^-<^> 
(ommtzmt\tfj.^\ stbufc^j^i 709, 

17 1 Ott^^JCigjgSW^FM'Kl'f ^>*^aA^n-5ci 

[0 2 0 1] &.±(Dmiz2m.m(r)-f7i->mx^mx. y 
— xm^i 7 0 9, HU'f >®iKi 7 1 o*J:t/:y-;^ 

m (i^DDmm 1 7 0 7. 1 7 0 8*i}^fie$n-5. 

*5, y-f hmm 1701 <DitTtt7> H-:;^7itMJgET* 

D. ^v^jim^mmi 7 1 1 t/j:^, 

[0 2 0 2] Ek±(Dj:m.t:mxmi 7 (C) CDtJ^ffid^tt 

300 A(om^(Dm^vu^^^^ ym^^^m 

(Cj;-5J!jD^mS€rfT;^C^C:<i:-^?y — XM*^ 1 7 0 9. H 

u-(>mmi 7 1 o©sffitc^^>->u-y--f h 1 7 1 

2. 17 1 3*JgfiE-r^. (0 1 7 (D) ) 

[0 2 0 3] ;^£i5. ±mj:mit^i$'>m<Dnt>ioiz^'> 

[0 2 0 4] ^^\Z. «Wie»lKl 7 1 4 tLTSE^b^Sg 
K€:5000A©P$JC^MU. y-X«gl 7 15, 
-f >«ffi 1 7 1 6 *JgfiK-rS. C:5LT017 (D) tC 

[0 2 0 5] **M«»J-C^-r«ifi<DTFTtt, y-X/ 
KK>li8i*i5^^>>'U-tf-1' K 1 7 1 2. 17 13$: 

5 y n ViS' h 

[0 2 0 6] [SliSCSJ 8 ] ^IlifiCSJTttSIJgCSJ 1 S fefi 
*iS0iJ7 <i:S;i^#ijg(DTFTS:fPS-r-5«SJ<£:^-r. IS 
?gC«0 1 8 $rfflt,iS. 
[0 2 0 7] $-r. tf^^©Xg<£:iilT01 
(D) \Z^-t^m^%^, fz/£L, ^SliSfiBJ-CtSy-f h 

mm<D^mi: Lxmrn^^n^Ltzt^^^mmm^m 

-sctt-rs, cottS8$0i8 (A) \zm-t, 

[0 2 0 8] 018 (A) lC*3t,iT. 101 tiH^S 
10 2ttT«6a, 10 6ttSttH. 10 7«^{cy 

^ hf&mmi:Lxmm-r^^mitmx$>^, sfc. is 
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0 1 «^Sf4a^J^ (4^ U -> U 3 > 

[0 2 0 9);*:fc. ^(D^mX'iSiimi 0 6izMLx~ 

T. ;t>aAXg»;J;OT»e<^®^l 8 0 2, 1 

8 0 3i)mm^n^. (018 (B) ) 

CO 2 1 0] ^m<^-i:t>(D&xi>mTLrc<E>, mmm 

0 4^^^t^. 

CO 2 1 1] -e-LT, -y-f Hr:7^-;H 8 0 4*JgfiKb 10 

ftio. nzs^sn^^TtxD&.x^ntj.'^. jk±©2^© 

-r^tvaASrST, y — X^iSl 8 0 7, ]fu-i>m^ 

1 8 0 8. {s.m^^mi&m^ (LD umm isos, 
1 8 0 6, "^v^jiM^amm,! 8 0 97im0Si^n^. 

10 2 I 2] &^±<Dxm^mxmi 8 (o co«ii*i# 

etlfc^), 500 A«)JS$cO0^L;i(/i^>^X^>]K* 

^»C<t^lD^i2lgS:ff^'5^:<i:Ty'f H«g 1 8 0 1, 
y-X®^1 8 0 7. H U-r >®«J 1 8 0 8 . 20 
^ > 5^ >->U -»*•-< K1810~181 2$'JgJ6£-r 
■5. (018 (D) ) 

[0 2 13] :kiz. mmif&mm i 8 i 3 i vxmtmm 

-r >mffi 18 15 SrJ^fig-r-S. d LT0 1 8 (D) 
^•r«|ji<D T F T j^J^jSf , 
CO 2 1 4] *S^i£«3JT*-r«jfi<DTFT«, ^^-f 

K 1 8 1 0-1 8 1 2Sr:^hLr5{0ttlU«gtgi^-r-5 
<DXAttf-fJi:t-^'y^^>:$^i7 h^mmx^^, 30 
CO 2 1 5] C*lig«sj9) *5lig0i|-Ctt*^?q<&f(JfflL 

CO 2 1 6] S;t, *^gg<&f|JfflLfc¥®^^^«<D^c;;ffl 
-r, *-:Mfy— ->3>, yD>'xi7->3> (70>h 40 

CO 2 1 7] 01 9 (A) «TV*^7l:abl3. *tt:2 
00 1, ;t»/7gB2002, ^^gg 2 0 0 3. #|f^7. 
< 5/^2 0 0 4T-«fi£$tl-S. ^^^B2 0 0 Stttn. 

CO 2 1 8] 01 9 (B) fi'N-y Hv:7> Ht'^' XT^U 
-f -C^O. *«:2 10 1. ^^SB2 10 2. A*>KS5 
2 1 0 3-C«fi£$ns. «*SB2 1 0 2 «tkt5M/hM 50 



< 16 ) tfigjp 1 0- 1 3 5 4 6 8 

30 

I <^-9--f XOfcC0*^2t!c^ffl$n-5, 

CO 2 19] 019 (C) «;^-:hb'y-->3 >-t?i6 
0, *<^2 2 0 1, ^^^S2 2 0 2. ^If^T.'i 

2 0 3, 7>7^:^2 2 0 4 tl-5. ^^^fi2 2 
0 2«^:::^ — i:LT?iJffl^n-5;5i. Sfi0<D«^di^;Jc 

CO 2 2 0] 019 (D) \tmsmm.^i^m.^ (**«s 

9\X\m^nm Iri&D, *ft:2 S O l, ^?&ai:/3g52 

3 0 2, W^A:fjgR2 3 0 3, «S^^B 2 3 0 4 . j*f^ 
Jj^^'>2 3 0 5, Ty^^.2 3 0 6-t?;^fiK$nS. «^ 
SB2 3 0 3tCS*LT«, <^*WfCTV«e<!:LT»H 

CO 2 2 1] 019 (E) «f5^:t*^5-eSD, 
2 4 0 1. ^^^B2 4 0 2, SBBSf 2 4 0 3, «JfPX 
'f!y5^2 4 0 4. -r— yjlv;i/y-2 4 0 ST^P^^tl 
^. «*SB2 4 0 2 IC8*Lttl$nfc«^HISfefigBlS5 
2 4 0 3 2:ffiL.TU7;U5''f AfC^-SCt^tT^-SCD 

CO 2 2 2] 01 9 (D) «7P>h:/Dv'x^->3> 
T-feO, *{*:2 5 0 1. 3fcJg2 5 0 2. SWl!a^SS 
2 5 0 3, 3t^^ (f-AxyiJ u/j5^-^ii^^^di^ 
*n-5) 2 5 0 4, X^U— >2 5 0 ST^^K^tl-S, 
Xi^U->2 5 0 5ti^^^^^fg^fj:i:<oyi/-tr>5^ 

— v's >{CfiJffl$tl^:A:BI®X5' U — >T3&-50T, * 
^Sfi2 5 0 3 

CO 2 2 3] Sfc, ^^iSCaHC^Lfcmm^te^SBet^l- 

■cab -5, 
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